caseing with a cut-off of 3500 daltons. After lyophilisation of the non-dialysable material it was dissolved in phosphate-buffered saline (PBS), pH 7.4, and run over a Sephadex G-50 column equilibrated with PBS and eluted with PBS. Peak no. 3 (c. 5000 daltons) from the column was recovered and used to immunise rabbits. Analyses Lange, 1964, Lange and showed these antigens to be 35% carbohydrate and 65% protein. Each rabbit received three injections, each of 5 mg of antigen in Freund's complete adjuvant, at 10-day intervals, the first intradermally and the subsequent ones intramuscularly, and the animals were bled 7 days after the last injection.
Isolation ofGBM was by the methods previously reported (Markowitz and Lange, 1964; Blue and Lange, 1975) .
Kidney sections
Adult and neonatal kidneys were obtained at necropsy. Cortex samples were mounted on buttons, frozen and stored at -80°F (-62°C). Sections 2 pm in thickness were cut on an IEC Harris cryostat, and were fixed on microscope slides with acetone.
Fluorescen t-an t ibody tests
An indirect method was used, with undiluted rabbit antisera and fluorescein-conjugated sheep anti-rabbit y globulin (Blue and Lange, 1975) . The procedure for treatment of kidney sections and GBM with carbohydratase (CHOase) has been described previously (Quish and Lange, 1973; Blue and Lange 1975) .
Haemorrhagic necrosis in guinea-pigs
The testing of antisera for the production of haemorrhagic necrosis in the skin of guinea-pigs has been described previously (Lange, 1973) .
RESULTS
The results of comparative indirect fluorescent-antibody tests and haemorrhagic-necrosis tests in guinea-pigs is presented in the table. The four anti-"protein" antisera (nos. 23,28,8 and 20) reacted with adult kidney mainly as if the protein epitopes with which they reacted were partially masked by carbohydrate units. The unabsorbed antisera gave brighter GBM fluorescent staining on sections that had been treated with CHOase than on untreated sections. Absorption of the sera with native GBM slightly reduced their staining ability, while absorption with CHOase-treated GBM markedly reduced staining activity, particularly on CHOase-treated sections. All four antisera produced haemorrhagic necrosis in guinea-pigs, ranging from weakly positive (serum no. 23) to strong necrosis (serum no. 28).
The anti-"carbohydrate-rich" sera, on the other hand, reacted in a contrary fashion. Although not all of the antisera gave positive reactions in the fluorescent antibody tests with adult kidney, those that did (nos. 1103,1124,1110, and 1120) showed greatly reduced activity on sections that had been treated with CHOase. Also, absorption with untreated GBM removed fluorescent reactivity rather more efficiently than did absorption with CHOase-treated GBM. None of the antisera produced against "carbohydrate-rich" antigens caused haemorrhagic necrosis in guinea-pigs.
The table also shows that anti-"protein" sera reacted strongly with neonatal kidney, but that CHOase treatment of the kidney had no effect on the reactivity of the sera. Anti-"carbohydraterich" sera, on the other hand, showed little reaction with neonatal kidney. The kidney of the neonate, as previously shown, reacts as if the protein epitopes are "unmasked", presumably because the GBM of the neonatal kidney contain less carbohydrate than the GBM of the adult kidney (Blue and Lange, 1976a and b) . uli (see Markowitz and Lange, 1964; Lange, 1969 Lange, , 1973 .
DISCUSSION
Although the immunological cross-reaction between human GBM and type-12 SCM has been observed in several laboratories (Markowitz and Lange, 1964; Holm, 1967; Blue and Lange, 1975; Wheeler et al., 1975) , its significance in post-streptococcal glomerulonephritis has not been generally accepted. Previous discussions of the role of the sialoprotein, and the non-linear spatial pattern of the GBM fluorescence seen as a result of the reactivities of anti-GBM or anti-SCM sera (Chiu and Drummond, 1972; Markowitz et al., 1971) , left open the question of the role of carbohydrate epitopes. We have attempted to correlate further the immunological reactivity of anti-SCM and anti-GBM antisera with some form of biological activity. In this process, we observed that two separate elements-the protein or the carbohydrate portions of the respective glycoprotein membranes-were concerned in the cross-reaction. Although SCM anti-"protein" sera cross-reacted with adult human GBM, this reaction was partially masked by the carbohydrate units (Blue and Lange, 1975) . When this masking effect was removed by treatment of human GBM with carbohydrate-cleaving enzymes, the antisera reacted to their full potential. Carbohydrate masking of protein antigens is not unique to GBM. It has been reported in both virus-infected and transformed cell systems (Currie and Bagshawe, 1968; Collins and Black, 1974) . Anti-"carbohydrate-rich" antisera, which also show reactivity with human GBM, on the other hand, become inactive when the carbohydrate is removed.
Though both anti-protein and anti-carbohydrate antibodies have been considered important in the pathogenesis of post-streptococcal glomerulonephritis it is postulated that only the anti-protein antibodies play a significant role. In view of the fact that the antisera employed in these studies were raised in rabbits, it is interesting to observe that the immune response to the native immunogens is primarily, if not exclusively, to the protein (Quish and Lange, 1973; Blue and Lange, 1975) . The conclusion was drawn that the carbohydrate that masks the protein epitopes in the various immunological assays may help to direct the immune response to the protein epitopes attached to the carbohydrate. This is evident, because these antibodies can be found only after CHO is removed. A response to the carbohydrate seems to be absent in any antiserum produced to native GBM ,or SCM immunogens. The results N-L obtained with the purified carbohydrate immunogens reaffirms (Markowitz and Lange, 1964; Lange, 1969; Lange and Markowitz, 1969 ) the role of the oligosaccharides in the cross reactions between these two diverse materials; thus the role of the carbohydrate cannot be completely dismissed, as previously stressed (Quish and Lange, 1973; Blue and Lange, 1975) .
It seems reasonable to expect that the epitope to which the host mounts his immune response is the one of significance in the pathogenesis of acute post-streptococcal glomerulonephritis. If man responds to the native immunogens as does the rabbit, this would be by the production of antibodies to the "protein" rather than to the "carbohyrate". Further, in-vivo biological activity, as manifested by haemorrhagic necrosis in the guinea-pig, could be detected in anti-"protein" but not in anti-"carbohydrate" sera. We therefore believe that the immune response to protein epitopes of the SCM, and the resultant immunological insult to the kidney, is of importance in the aetiology of post-streptococcal glomerulonephritis.
SUMMARY
Rabbit antisera to "carbohydrate-rich" antigens prepared from group-A, type-12 streptococcal cell-membrane and human glomerular basement-membrane were found to react by an indirect fluorescent-antibody test with the glomerular basement membrane of adult human kidney. This activity was absent or diminished in neonatal tissue. Removal of the carbohydrate epitopes from the adult tissue by means of carbohydrases removed the immunological activity. Antisera against the "carbohydrate-rich" antigens showed immunological reactivities distinctly different from those against the parent native immunogens-streptococcal cell membrane or glomerular basement membrane-which proved to be directed towards the protein epitopes.
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